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Abstract
Adipsic diabetes insipidus (ADI) is a rare and challenging complication secondary to several neurosurgical procedures. It can lead
to severe hyperosmolarity and is associated with high rates of morbidity and mortality. Considering the variable time of thirst
sensation recovery, long-term treatment is accompanied with the risk of extreme extracellular osmolality fluctuations. Herein, we
report 3 cases of this rare presentation of hypothalamic injury.
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1. Introduction
The occurrence of diabetes insipidus (DI) following
neurosurgical procedures for brain tumors may be tran-
sient or permanent (1). Adipsia rarely accompanies DI
(ADI) due to osmoreceptor destruction. These patients
become easily dehydrated and are at a high risk of fluid
and electrolyte disorders (2). ADI is often associated with
significant hypothalamic dysfunction and complications,
such as obesity, sleep apnea, thermoregulatory disorders,
seizure, venous thromboembolism, and muscle dysfunc-
tion (3-5).
Herein, we present our experiences in the manage-
ment of 3 rare cases of ADI following neurosurgical proce-
dures.
2. Case Presentation
2.1. Case 1
A 68-year-old female patient underwent total
transsphenoidal resection of pituitary adenoma. On
the first postoperative day, the urine output was about 9
L with an osmolality equal to 175 mosmol/kg. After 2 days,
the sodium (Na) level increased to 160 - 175 mEq/L (Table 1),
while blood pressure remained normal; the patient also
showed mild tachycardia. Other serum electrolytes, such
as potassium, calcium, magnesium, and blood sugar, were
in the normal range.
Despite high serum osmolality and full consciousness,
the patient showed no desire to drink water. Desmopressin
and fixed water intake were administered with the diag-
nosis of ADI. After 3 days, the urine output and Na level
were found to be in the normal range. In the regular 1-year
follow-up, no recovery in thirst sensation was observed,
whereas the patient showed a relatively stable serum Na
and urine output with desmopressin and fixed water in-
take.
2.2. Case 2
A 30-year-old female with headache, blurred vision,
and diagnosis of suprasellar craniopharyngioma under-
went surgery. On the first postoperative day, she was con-
scious and hemodynamically stable with a urine output
of 11 L, Na level of 170 mEq/L (preoperative Na level, 144
mEq/L), potassium level of 3.8 mEq/L, and calcium level
of 8.7 mg/dL. She showed no desire to drink water, and
treatment was initiated with desmopressin and regular
water intake, regardless of adipsia. One week later, the
urine output was 2400 ml/day, and Na level decreased to
122 mEq/L. Subsequently, she started developing a sense of
thirst. Treatment with desmopressin was ceased, and Na
level recovered to normal (Table 1). After 3 years, she pre-
sented with permanent DI, requiring desmopressin to the
same extent.
2.3. Case 3
A 57-year-old man presenting with severe headache
was admitted with a diagnosis of intracranial hemorrhage.
Upon admission, urine osmolality was 140 mosmol/kg,
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Table 1. The Patients’ Characteristics and Laboratory Information
Patient Pre Operation Second Post-Operation Day At Discharge
GCS Serum
Sodium,
Meq/L
Urine
Osmolality
mosm,ol/kg
Serum
Creatinine,
mg/dL
GCS Serum
Sodium,
Meq/L
Urine
Osmolality,
Mosmol/kg
Serum
Creatinine,
mg/dL
GCS Serum
Sodium,
Meq/L
Urine
Osmolality,
Mosmol/kg
Serum
Creatinine,
mg/dL
Patient 1
Female 68
years
15 143 980 1.1 15 177 280 0.9 15 144 490 0.9
Patient 2
Female 30
years
15 145 875 0.7 15 159 240 0.8 15 141 385 0.7
Patient 3
Male 57 years
15 130 140 1.2 15 167 235 1.3 15 140 525 1.2
urine volume was 7300 mL/24 h, and serum Na level was
130 mEq/L. On the following day, he underwent surgery due
to the aneurysm of anterior communicating artery. On the
first postoperative day, Na level was 144 mEq/L and urine
volume was normal. On the second day, polyuria appeared
and Na level started increasing. On the third day, blood
pressure dropped to 90 mmHg, without any evidence of
bleeding or fluid loss. The urine volume decreased, and
serum Na level increased to 167 mEq/L.
The patient was conscious, but had no thirst sensation.
Accordingly, diagnosis of adipsia was confirmed. Treat-
ment with intravenous hypoosmolar fluids and pure wa-
ter was initiated. After 24 hours, blood pressure was 130/80
mmHg, and polyuria with diluted urine appeared (urine
osmolality, 240 mosmol/kg). Therapy with desmopressin
was started and after 2 days, thirst sensation recovered and
DI disappeared.
3. Discussion
ADI is a rare disorder, which is generally secondary to
hypothalamic lesions (6). It is attributed to the loss of
thirst reflex due to surgical trauma to lamina terminalis,
where the osmoreceptor neurons are located (7-9). Limited
studies have reported a significantly higher risk of morbid-
ity and mortality in ADI patients (2, 9, 10). Therefore, early
diagnosis of this disorder in patients with neurosurgical
interventions near the hypophysis or hypothalamus is crit-
ical.
In almost all cases, including our patients, diagnosis is
based on the evaluation of thirst sensation while the pa-
tient is awake and hypernatremic. In these cases, water de-
privation test is not required for diagnosis. Increased mor-
bidity may be due to treatable hypothalamic abnormali-
ties, such as obesity, sleep apnea, seizure, and thermoreg-
ulatory disorders, which should be examined in patients.
One of the limitations of the present study was that we did
not evaluate the patients for these disorders.
An interesting point about our patients was the recov-
ery time of thirst sensation. In comparison with case No.
1, who was diagnosed with permanent pituitary adenoma
and adipsia, recovery was faster in the other 2 patients.
This finding is in contrast to our speculations and previ-
ous reports, which suggest that damage to anterior and
posterior hypophysis in craniopharyngioma management
is more severe than in other surgical interventions caus-
ing ADI (1). Management of ADI is generally challenging, as
the time of adipsia recovery is variable, and central DI per-
sists despite adipsia recovery. Detection of improvement
and treatment cessation are important factors since fatal
Na disorders may occur in this period.
In summary, delayed diagnosis of ADI, given the rare
nature of this disease, leads to severe complications of the
hyperosmolar state (11). Routine adipsia evaluation, com-
bined with water deprivation and vasopressin tests (if nec-
essary), is critical for the diagnosis and treatment of ADI.
The fluid intake in patients diagnosed with ADI should be
supervised daily, based on the constant volume of oral flu-
ids, daily measurement of fluid balance, body weight, and
sodium level (12), especially in patients who are physically
unable to care for themselves.
3.1. Conclusions
ADI is a rare and challenging condition to manage.
Therefore, careful monitoring and a high index of suspi-
cion are required for its detection. The variable time of re-
covery in adipsia and DI is the most important issue, espe-
cially in the chronic management of patients.
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